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(57) Abstract: A VLAN tag 
addition part (102) produces, 
based on the destination MAC 
address of a data frame and 
on a VLAN- ID/MAC address 
DB (400), a tagged data frame 
to which a VLAN- ID has been 
added. A VLAN switch part 
(101) selects, based on the 
VLAN- ID of the tagged data 
frame and on a VI, AN- ID/port 
number DB (500), one of 
relay I/Fs (107-1 to 107-m) to 
output the tagged data frame. 
When detecting a trouble of 
the VLAN accommodated 
by the selected relay l/F 
(107-1 to 107-m) s a trouble 
management part (111) selects 
one of the relay I/Fs (107-1 
to 107-m) accommodating 
the VLAN of a bypass path, 
based on the priorities of the 
plurality of relay I/Fs (107-1 
to 107-m) accommodating a 
plurality of VLANs to which 
the VLAN-ID has been added 
which is registered with the 
VLAN-lD/port number DB 
(500). 
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[oooi] xmmt. faM*vhy-?tffemi5tittyh7-?\zmw£tiz*Mmwim'f 



[0002] W^2^hI7-^(^T, L2^r-t7-^-f3)-ej^ ^/N'-y^.^yy 

7 P Dhn/V(STP: Spanning Tree Protocol) ^M^/^^.^y— .ynhzi/V 
(RSTP: Rapid Spanning Tree Protocol) ^t^^^X^yhU—^^jj^CO^M^o X 

^n^xmm^um^hv'-^mm^zt^.mmmoQmmt: 
^i-^yh9-mmiy^j>,Rrfmm^mimirmm^m^tix^^ 0 
[0005] Mcfrmm, ^mmmttvLAN-mc-m^^xy-\/~j±<DMjjftzfcfei-Z)[v 

[0006] ^'«{t(-^*l$^$^VLAN(C>?fLT?affl^VLANt^ii^VLAN^ 
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[0007] WffcfclRl : #^2003-158539^® 

[0008] Ld>we*se>, ±ia#fF«KcfBico«g^Tii, "fwtm&mmtLxnfe 

1"55t*{C$5^7l/— A|C#^ni-5VLANOVLAN-ID^§)#x.6J;5(cL-CV^ 
[0009] £fc, ±rd#fF^(^l(CfeitO^*a^{i, «LT^ft#M«£« 

o/c 0 

[0010] «PJ{i, ifEfcte^TfcSftfcfcO^&oT, VLAN-ID<D»£jfl]{|;-lJLoo, 
^^S«>^5feMACTKv^(c^#{tTS&waM^^h!7-^aSU-7/5^^$ 

ftSVLAN-ID/MACTKl^tf/fc^-*^-*^ Sfjfe«^yhI7-^BlJ-P 
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<$Mvy?iz&tii-svLANx4y*f-i®k, mm^m^^y^-M^Lxmm 
[0012] ^mm^frzmm ^^2, %&*vvy-?*mir%*fflmwnxmm m 

fcttLxm-<DfoB*yb7~?mi)-7-%tt5-LXio% , VLANffttMMtiK 

i^mr-^-*^ \zm^ ^xim^yhv-tmrn i -^trvLAN^-^ 

tlTV ^VL AN-ID/tK- W^-^r-^^-^^ ^S<5V 

^-^^Lx^ymr-^yu-^^mu^imtJi-^{cLXi^<Dx 
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[ooi3] [niiEiitt, ^<Dmm^^mm^^<Dm^<D~m^77<^-mxh^o 

[g|2]|2|2te, SlI^L^iiflv-^xAtCiS^tlSVLAN^I-H-Trfc^ 

xhz> 0 

[|2|6]|2|6te, ll5{^L/cVLAN-ID/MACTK^^DB(D-^!]^-t-[I|T*fe 

»]|2l9i^^3gPj{c;^5i§{r>^^ 

[HI 10] El 10ft, ^O^P^i^^^iiff^x^y-K^ilcDa^^BJ-rsfcft 
[II 1 1]EI 1 1 it, m 1 t^Lfcy-KUffi© VLAN-ID/tK- h#4§-*f j&DB©-{^& 

^-ri2iTfc5o 

[III12]i| 1 III 1 J-^Lfcy-Kg|l(DVLAN-ID/7l<--h#^-mDB(D-#i|^ 

77^-ri2ir^ 0 

[0 13] 121 1 3 m 1 1 (-^bfcVLAN-ID/xK-h#^;6DB(D^Mm©VLAN 

-iD//K-^^-*j-;,t;DB^i-|2|-efc5 0 

W^r<DmW 

[0014] 100a, 100b, 100c, lOOd, 100c KSSflt 
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101 VLAlWyf-ftS 

102 VLAWftttoU 

103 vLAwynmu 

104 L2^4y^ 
105-1, 105-n %m/F 
107-1, 107-m TOl/F 
109-1, 109-m ^WMU 
111 fill® 

200, 300 f-^7W- A 

201 ^5fcMAC 

202 jgff 5EMAC 

203 ^/^-Y;/ 

204 x-^/LCC 

303 TPID 

304 TCI 

307 a— tf7°7^yx^ 

308 CFI 

309 VLAN-ID 

400 VLAN-ID/MACTKl/^J&DB 
500 VLAN-ID/#— MI^JSDB 
601 ^gM^h?— ^ 
602, 603 %%k*yVV-t 

604, 613 

605, 606, 607, 608, 609, 610, 611, 612 
701, 702, 703 VLAN 

[0015] J^Tfc, ^IS^^^^iim^^^it/^iliSS^^^^SrElffiicS^ 
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[0016] mi-mi3mmLx^(D^m^^mm(Drm(Dmm^^^mm'r^ 

[0017] 3&S§M^h!7^602, 603i2, HI^LTV^V^«^j|x^-f^s/h!7-^ 
^B^yh T 7-?60m3:M*yh7>-?602, 603/^ib<^7t:^£#:t<fbLT 

[0018] J-mmiOOalX ^^^h!7-^602»^y^604^iIX^LT|2|^LTV^ 

illOObfi, «^M7-^601O^^y^ 60 5, 608, 610£l{X^L-C/-K1£it 
100a, 100c, 100ei:^^rv^ o y-K^jllOOcfi, f »^h>7-^60l<D 
«!J>^606, 608, 609, 61l£lfe£LT*3«J, y-K^glOOa, 100b, lOOd, 1 
00etmmtlX^% o y-K^100dii, *W*vb9-?60l<DWJy?607, 
609, 612^HR^LXio<0, 7-K^jllOOa, 100c, 100etm^tlXh^ 0 /-p 
^l'1100e{4 x »^5/h!7-^603(D»y>^613^lR^LTlI|,j<LTV^V^^ 
-t>s/hr7"^603rt©»-^ l '1^^^5<h^t^ ^^5/h7-^601<?5«U> 
^6 10-6 1 2^liX^L-C/- KHillOOb- lOOd «j^$ti/C V ^ 0 
[0019] HllTO, 7-KWlOOa, 100e^^yh7-^602, 603if 8M^M7-* 

eoi^^^^^^y-KMT-fc^.y-K^Eioob-ioodiirt^^i.^^ 
-Hl£®^fc5/-Kigmooa£/-K|£mooe£« 
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43<o M^M7-^^T, VLAN (Virtual Local Area Network)i:1-5 0 

[0020] m2it,mi^Ltcm{r>^j,(D/-mmioo a ty-mmiooet<Dm^m 

££tiT^5VLAN£^LTV^ 0 E|2-Cte, /-K^glOOa£/-Ki£glOOe<b<D 
H^3o©VLAN701-703^^tl-cv^o VLAN701J2, /-K^glOOa^ 

6io%frLx;~mwiooeimm.i-z>mim®vhz> 0 vlan702^ /-m 

*mv>f6iizfrLxs-h*mmooeizmmirzmim®x*h?> 0 vlan703« 
. y-mmAooa^h^mvy^607^Lxy-mm.ioodimmu /-mm 

-^S'J-H^T, VLAN-IDi1-S)^^1-5o lTti:t>h, -%.B*yY7-?Q02k 

N701-703£H££U VLAN701-703(C^LT(Wl-©VLAN-ID^^-r5 o 

VLAN701-703« > Illl^^ilL/i^^l^^^tt^Ct; fctx.lt, 

VLAN70UZ.mmW&l,1tm4rVt>* VLAN702, 703&ft®m%tLX®L%t 
ZZ\ktfX%Z> 0 

[0021] lll3feJ;^ia4^#^XT,ro|gPJ^d^^iiff>>x^^^5^-^ 7 ^^ A<?5 

Wti%&mwirz> 0 ^J3« % ^H^hr7-^602, 603TJiv^7 ? -^:7i/--A2oo<£> 

«^LTV^ 0 -7 : '-^7^-^200fi N -^^Ethernet(^MII)7l— 

-CfcO, x-^7U-i,200(D^5 1 cWMACTHV^^-r^MAC20li:, x-* 

7W-^200(D^f7C©MACThV^^1-^ff7nMAC202i,^^7U-^2 
OOtf^zfo^lW:/^^ 

^7 :: -^/LCC204 < b^«$tLSo 
[0022] [2l4fi, W^yh^-^eOl^VN-SVLAN^WtOx-^^lx-ASOOCII^ 

00(4, -«W*VLANmOEthernet(S»jS^)7U-A-Cfct), l*|3K^Ut 
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X-^7U-i.200^^{f^MAC202^$/^7°203ct<7)^^TPID(Tag 
Protocol Identifier) 303tTCI304^^^5VLAN^^y^/6S#Ap$ttrv ^ B 
[0023] TPID300(Ctt, y*— A>300tfVLAN#y^yy%<gtr7*— 

^--f i 7°7^y^307(El4-e{trpj-e7j;-LTV^)<lr, CFI (Canonical Format 
Identifier) 308 (Hl4-ete rcj "C^LTV ^) VLAN£f$glJ-f 5fc&OVLAN-ID 
309kX*ffi&£tLZ> o 

[0024] jfcft, ^H^r-17-^602, 603(CjoV^T, II|4(£7j<Lfcx-^:7U-A300-Ci2 

m^ttfhZo Z.(DWi&\$, VLAN^^^VLAN^^-e^y^7°-feU--^3>i-^ 
t^Sr/H^T, fM^h^-^eOUC^ttSVLAN^^M^, 5$M^h7--^ 
602, 603-ecDVLANCDM^ffi^(c^5i;5{-1-tL(i'=tV\ 
[0025] /-K^illOOa-lOOe^^tl^tul^Catg^X.rv^o Hl5(C7j^Lfcy-K^ 

iliooa<Df#^^i-yD2/^g|^#fiLT, y-K^ii^atg^IfepJ1-2.o y-m 

itlOOate, n(nlZ&$&mm<D3:m>?7^-X(£XT, £$|l/F<t1--3) 105-1 
-lOS-rumCKm, mfig«)fSO«^>^;7^-*(.^T> ■PIHl/Ftl" -5) 
107-1 -107-m, Wir2^2/^^(^T, L2X-<y^Mk1-Z>) 104, VLAN^-T 
^£0101, VLAN^yWj|l^l02, VLAN^'i!jiJMl03, 109-1 - 

109-m, P**W3mil, VLAN-ID/7K-h#-^-mDB500, feit^VLAN- 
ID/MACTFV^J^DB400^ii^TV ^ 0 
[0026] 3£$|l/F105-l-105-m(^ »^2/h-7-^602(Z)My>-^604^l|X^1-5 

^^7^^««^T^i9,»y^604^i^A^$tL'57 :: -^7l/-i,200 
^L2^^^^104(Cffi^i-§^<!:t(c,L2^^f(5l04^^(Ji^$|l5x-^7 

^-^200^^^604t^(il^1-5 0 

[0027] L2^5/^-^104«, -^W^W-V2^ S /^(D^y^v ; >^BHg«X., 

7l/-i.200cD^5tMAC201 ^Tx-^7W~i.200<Di|tei£5k£&£1-5 

0 L2^^^-^104fl, T~?7U-J±200(Dfc&!fctf%^yhy-?602-X:'hZ> 

Ws&\Z.fe. =f—Z7\ — ^200^7feMAC201(C^i--5^I/F 105-1 -105 
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[0028] VLAN^^#^P$pi02[i, L2^y^Ul04t^A-/j^fl^-^U-J> i 200<D 
^5feMAC201tVLAN-ID/MACTK^^J;c;^DB400<^^c:S-5V^Ty :^ --^5'7^ 
-J*200\Z.VLAW?^yy%{^LXT-?7U-J±300Z£}&L , £/&L7cx- 

[0029] i|6te, laS^^LfcVLAN-ID/MACTKV^^DB^OO-^J^LTV^ 
0 VLAN-ID/MACTKV^^DB400iC[i, MACTKl^401(£#/£fMTV 
LAN-ID402#g»£*i5„ MACTHV^r M AC# lj IzmmVXVL 

AN— ID rVLAN # 1 j tf&MZils MACTFV* rMAC # 2j j&fllj-TVLAN 
—IDT VLAN # 2 J asSSSft, * * * \ MACTKV* TMAC # Nj (C^ttttTVLA 
N-ID rVLAN # Nj Amm&hX\s ^ 0 

[0030] VLAN^^#^)ng|5102{i, t-^7W A200<D^5feMAC201^^$tLTV^ 
MACTK^^^^#-<!:LrVLAN-ID / /MACTHV^mDB400<DMACT 
HV^401^^LT, ft%MAC20l{zmfe£tlX\,^mAACT}?V*h-m^ 
fcMACTK^^^JS#^tT^»$tb-CV^5VLAN-ID^7 ; -^7^-A300(Z)V 
LAN-ID309(3iS^-f§ 0 VLAN^#Ml02te, x-^7U-A300^VLAN 

[0031] H|5(rMoT, VLAN^^y^lOm, r^^-ASOOOVLAN-IDSOg^ 
sS^^tlTV ^VLAN-ID£VLAN-ID/xK-h# ^MCDB500i:^S<5V 

[0032] 07B\ 05t*LfcVIAN-ID/jK-h##mDB5OO©-fif!|**UTVV5 o V 
LAN-ID/^-h##mDB500(Cfi N VLAN-ID501KmttttTi|&j£#-h 

LAN-ID rVLAN # 1 j fc^^rtTte^aK- h TpORT # 1 j £*m@&ft$fe£ 1 © Tp 
ORT# • (E3|«3fe«W©rpORT#Xj*S»ft$^ VLAN— ID T VL AN 

# 2 j fc#j£ttttT*n&K- h rpoRT # 2 j ygSHBteffc i <d rpoRT # 2] t % • • • , 

*K£tf$fc£W© TPORT # Yj #Sft£*U VLAN— ID fVLAN # N j ^j&tttfT 



WO 2006/040796 



10 



PCT/JP2004/014916 



PORT # Z j &&m£tlX\ 
[0033] VLAN;MVrg|5101fi, X~*:7U-A300<DVLAN-ID309tCl£££;ftrO^ 
VLAN-ID£^*-<tLTVLAN-ID/7K- h#^#JSDB500£$s{f LT, VL 
AN-ID309(^^$tbTV^VLAN-IDt-&L^VI^N-ID^^je#»tbtir 
V hSrx A300<Dfc^3fe VLAN^y^U 1 0 1 tt 

0^SL^^-h{C^1-5#tt5>»l09-l-l09-m^tt|^-r5 o VLA 

tt,-r-^U-A300SrVLAN^giJBfe|f|5103{J:W^i-5„ 
[0034] #fi#|»&109-l~109--mH\ VLAN^yx^lOl^^A^^^fcx-^^U 
-i.300^«I/F107-l-107-m«^-t-5 o M#«109-l-10 
f «I/F 107-1 - 107-md»bA*$ix57U- J*ft*f—*7 V- A300 

^x-^y^-A300(D»^(C«VLAN^^^101t^x-^7^-A300^|±} 
[0035] f*Bl/F107-l~107-mtt % f «^M7-^601©if»y^605-607S:JR 

®lrZ4>'*y*-7J8m*mxxm, «y^605-607^^A^i-5x-^^ 

l/-A300^m-^tel09-l-l09-m(cm^1-S<b<bt(-,M^«l09-l 
-109-m^^A^$tLSx--^U-A300^'t'^y^605-607{C{il^i-S o 
[0036] RE £tf SUflSl 1 1 M\ **t*jyM7-*601 M7-*-C*>5VL 
AN701-703WPf«^.«f§ o HEWailfBlllW:, W»k|fcmLfc#£fc:fi % 
VLAN-ID/7K-^#^mDB500©^^y^^503^cS^V^Tii-|I|-r5ii^f 

SK*»^Urvi^N-ID/jK-h##*fJSDB500©|gi^jK--h502^JELT, 
VLAN701-703©jWM£tT&9„ 

[0037] oft, ®8-01O©7n-^-h^flgL-C, /-Kfi«100a-100e©»f^ 
£M1-5o Sf\ l2l807D-^w. h ^ #MLTx j£|fci/F105-l-105-n^x 
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ooa*«ic*rfrttWi-5. 

[0038J ^^yhI7-^602O^y^604^M1--5»I/Fl05-l^l05-n« > 

-^7U-A200SrW^r5 (*7^7°S100) o 
[0039] L2*-f s^«fl$104W:, ^-*37U-A200©»3fcMAC201 KRjfc* JvCV ^Jgft 
MACTKV^(^S-5V^«5fe^^U »)feLfcfta5fc3jl«tiJi*yH7^601 
^fc5^^a^h!7-^602T^5^^^J^-r < 5(^3/7 P S110 I S120) o * 

-^200^VLAN^^#*||^102{^i}^1-§ 0 
[0040] VLAN^^mmPl02(i,T : --^71/-A200^5feMAC201OMACTKVxi: 
VLAN-ID/MACThV^jSDB400tJClK5V ^ fc$fcMAC7KU*fc*tt& 

1-5VLAN-ID^^LTVLAN^^^LTVLAN^^^ 5 '^^x'-^7U-A20 
0(C#i!lLfeT : -^lx-i,300^»1-5(^>7 0 Sl30) o AflcfltjtcW:, 

^A200©«3feMAC201|CKJ&$*LTV^MACThV^tt**-tLTVLA 
N-ID/MACTHV^^DB400OMACTKV^401^^LT^5feMAC20 
1 fcRfc&h/O ^^^MACTK^i-aLfeMACThV^^^f JC&#fj-TS»$ 
tlTV^VLAN-IDSrtta-rs. ^LT, ^ttiLfeVLAN-ID*S^1-VLAN^ffl 

^VLANiLT^^LT^ttlLfcVLAN-ID^x-^V-A300©VLAN-I 
D309td^S1-§ o VLAN^W*H§|5102«, TPID303(cS|^ff r0x8l00j 

£R£U ^-??7s(*V?4307&£TteFI308izmfe<Dmm&1-Z 0 VLAN 
^#*n«BJl02tt, x-^l^-A300^VLAN^y^l0l{cm^1-5 o 
[0041] VLAN^^n^l02^bx-^7^-A300^ffi-S^,VLAN^^g|5lO 
If*, -r'-^7U-i,300(DVLAN-ID309tC^^$tlTV N §VLAN— ID^VLAN- 
ID/aK— h#-^->Pj-j^-;DB500t{C^-^5v n-C, VLAN-IDt*HSf <5lK8SJJ<«-h#-^ 
SrtfeJ&l/C, f-^7l/- A300(Dfe^5fe (Sn&K-h) 140) 
o AftttKfcl:, ^-^U-i^OO© VLAN-ID309KlK££;h/O^VLAN-ID 
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